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Lung cancer screening with ultra̻ low dose CT 
using full iterative reconstruction 
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࠙⫼ᬒࠚ ᖺ࡟⡿ᅜࡢ National Lung Screening Trial (NLST)࡟ࡼࡾࠊ⬚㒊༢⣧ X⥺෗┿࡟
ࡼࡿ⫵⒴᳨デ࡟ẚࡋప⥺㔞 &7 ࡟ࡼࡿ᳨デ࡛ࡣ⫵⒴Ṛஸ⋡ࡀ 㸣పୗࡋࡓ࡜࠸࠺Ⓨ⾲ࡀࡉࢀࠊప
⥺㔞 CT࡟ࡼࡿ⫵⒴᳨デࡢ᭷ຠᛶࡀ♧ࡉࢀࡓ㸦Lancet㸧ࠋ୍᪉࡛ࠊప⥺㔞 CT࡟࠾ࡅࡿ X
⥺⿕ࡤࡃ㔞ࡣ mSv⛬ᗘ࡛⬚㒊༢⣧ X⥺෗┿࡜ẚ㍑ࡍࡿ࡜ከࡃࠊ⤒ᖺⓗ࡟ CT᳨デࢆᐇ᪋ࡍࡿ
ࡇ࡜࡟ࡼࡾ᳨デ⮬య࡟ࡼࡿ஧ḟⓎ⒴ࡀᠱᛕࡉࢀ࡚࠸ࡿࠋ᭱㏆ࠊCT࡟࠾ࡅࡿ᪂ࡋ࠸⏬ീ෌ᵓᡂ࡛
࠶ࡿ㏲ḟ㏆ఝ⏬ീ෌ᵓᡂ㸦Full Iterative Reconstruction: ௨ୗ Full IR࡜␎㸧ࡀ㛤ⓎࡉࢀࠊCT
࡟࠾ࡅࡿ⿕ࡤࡃపῶ࡟ᙺ❧ࡘࡇ࡜ࡀᮇᚅࡉࢀ࡚࠸ࡿࠋ 
࠙┠ⓗࠚ㏲ḟ㏆ఝ⏬ീ෌ᵓᡂ࡟ࡼࡾ⥺㔞ࢆపῶࡉࡏࡓ㉸ప⥺㔞 CT㸦0.2 㹫Sv⛬ᗘ㸧࡛ CT⫵⒴
᳨デࢆᐇ᪋ࡍࡿࡇ࡜ࡀྍ⬟࠿᳨ウࢆ⾜ࡗࡓࠋ 
࠙ᑐ㇟࡜᪉ἲ ᑐࠚ㇟ࡣ 2015ᖺ 1᭶ 14᪥࠿ࡽ 5᭶ 12᪥ࡲ࡛࡟ప⥺㔞 CT࡟ࡼࡿ⫵⒴᳨デࢆཷデ
ࡋࡓ 567ேࡢ࠺ࡕ㉸ప⥺㔞 CTࢆ㏣ຍ࡛᧜ീࡍࡿࡇ࡜࡟ྠពࢆᚓࡽࢀࡓ 550ே࡛࠶ࡿࠋ550ே
ࡢ⿕᳨⪅ࡢ࠺ࡕ 465ே࡟ࡣ⤖⠇ࡀㄆࡵࡽࢀࡎࠊṧࡾࡢ 85ே࡟ྜィ 136ಶࡢ⤖⠇ࢆㄆࡵࡓࠋࡇࡢ
࠺ࡕ 1⑕౛࡟ࡘࡁ 3⤖⠇௨ୖࡢ⑓ኚࢆྵࡴ⑕౛࠾ࡼࡧ 4mmᮍ‶ࡢᑠࡉ࡞⤖⠇ࡸ 20mm௨ୖࡢ
኱ࡁ࡞⤖⠇ࡢ⑕౛ࢆ㝖እࡋ᭱ࠊ ⤊ⓗ࡟ 69⑕౛ 95⤖⠇ࢆ◊✲ᑐ㇟࡜ࡋࡓࠋ⿕᳨⪅ࡢᖺ㱋ࡣ 53ṓ
࠿ࡽ 75ṓ࡛ࠊᖹᆒᖺ㱋ࡣ 64ṓࠊ⏨ᛶ 64⑕౛ࠊዪᛶ 5⑕౛ࠊႚ↮Ṕࡣ 35㹼100 packs/yearࠊ
ᖹᆒ 46.5 packs/year࡛࠶ࡗࡓࠋࡇࡢ 69⑕౛ 95⤖⠇࡟ᑐࡋᐃᛶ࠾ࡼࡧᐃ㔞ゎᯒࢆ⾜ࡗࡓࠋࡲ
ࡓࠊ⤖⠇ࢆྵࡲ࡞࠸ 465⑕౛࠿ࡽ↓సⅭ࡟ 15⑕౛ࢆ㑅ฟࡋࠊ⤖⠇ࢆ᭷ࡍࡿ⑕౛ࡢ࠺ࡕ 35⑕౛
50⤖⠇ࢆ↓సⅭ࡟㑅ฟࡋࡓࡶࡢࢆྜࢃࡏࡓィ 50⑕౛࡟ᑐࡋࠊ⑓ኚ᳨ฟ࡟㛵ࡍࡿ observer 
performance studyࢆ⾜ࡗࡓࠋࡲࡎࠊ஧ேࡢᨺᑕ⥺デ᩿་(⤒㦂ᖺᩘ 7ᖺ࠾ࡼࡧ 27ᖺ)ࡀࠊప⥺
㔞 CTୖ࡛⤖⠇ࢆ Solid nodule (SN)ࠊPart-solid nodule(pSN)ࠊPure ground glass nodule 
(pGGN) ࡢ 3ࣃࢱ࣮ࣥ࡟ศ㢮ࡋࠊࡑࢀࡽࢆ஧ே࡛ྜ㆟ࡋ Reference Standard࡜ࡋࡓࠋ⤖⠇ࡢ᭱
኱ᚄ࡟ࡘ࠸࡚ࡣࠊప⥺㔞 CTୖ࡛ 2ேࡢᨺᑕ⥺デ᩿་ࡀ⊂❧ࡋ࡚ ᐃࡋࠊࡑࢀࡽࡢᖹᆒ್ࢆ
Reference Standard࡜ࡋࡓࠋᐃᛶホ౯࡜ࡋ࡚ప⥺㔞 CT࡛ࡢ Reference standard࡜ࠊ㉸ప⥺㔞
CTୖ࡟࠾ࡅࡿ௚ࡢ஧ேࡢᨺᑕ⥺⛉་(⤒㦂ᖺᩘ 14ᖺ࠾ࡼࡧ 9ᖺ)ࡢෆ㒊ᛶ≧ホ౯࡜ࡢ୍⮴ᗘ࡟ࡘ
࠸࡚ Cohenࡢ kappaಀᩘࢆ⏝࠸᳨࡚ウࡋࡓࠋᐃ㔞ホ౯࡜ࡋ࡚ࡣ㉸ప⥺㔞 CTୖ࡛ࡢᨺᑕ⥺⛉་
஧ே࡟ࡼࡿ⤖⠇ࡢ኱ࡁࡉࡢィ ⤖ᯝ࡜ࠊreference standard࡜ࡢ୍⮴ᗘ࡟㛵ࡋ࡚⣭ෆ┦㛵ಀᩘࢆ
⏝࠸࡚ホ౯ࢆ⾜ࡗࡓࠋࡲࡓࠊ⤖⠇ᙳ᳨ฟ࡟㛵ࡍࡿ observer performance studyࡶᐇ᪋ࡋࠊィ 50
⑕౛ࢆ 7ேࡢᨺᑕ⥺デ᩿་(⤒㦂ᖺᩘ 3-14ࠊᖹᆒ 7ᖺ)ࡀప⥺㔞 CT࡜㉸ప⥺㔞 CTࢆㄞᙳࡋࠊ୧
⪅࡛⤖⠇᳨ฟ⬟࡟ᕪࡀ⏕ࡌ࡞࠸࠿᳨ウࡋࡓࠋప⥺㔞࠾ࡼࡧ㉸ప⥺㔞 CTࡢㄞᙳ࡟ࡘ࠸࡚ࡣࠊ3㐌
㛫௨ୖ㛫ࢆ࠶ࡅࡓࠋప⥺㔞 CT࠾ࡼࡧ㉸ప⥺㔞 CTࡢࡑࢀࡒࢀ࡟࠾࠸࡚ࠊ⤖⠇ࡢ᳨ฟ⬟࡟ࡘ࠸࡚
Jack-knife alternative free-response receiver operative characteristic (JAFROC)ゎᯒࢆᐇ᪋
ࡋࠊప⥺㔞 CT࠾ࡼࡧ㉸ప⥺㔞 CTࡢ AUCࡢᕪࡢ 95%ಙ㢗༊㛫ࢆ⟬ฟࡋࠊ㠀ຎᛶヨ㦂ࢆᐇ᪋ࡋ
ࡓࠋ⏬ീ෌ᵓᡂࡣࠊ㏻ᖖࡢప⥺㔞 CT࡛ࡣᚑ᮶ἲ࡛࠶ࡿ FBP (filter back projection)ἲࠊ㉸ప⥺
㔞 CT࡛ࡣ Full IRࢆ౑⏝ࡋ࡚⾜ࡗࡓࠋ 
࠙⤖ᯝࠚ⤖⠇ࡢෆ㒊ᛶ≧࡟㛵ࡍࡿప⥺㔞 CT࡜㉸ప⥺㔞 CTࡢ୍⮴ᗘ࡟ࡘ࠸࡚ࡣࠊreference 
standard࡜ㄞᙳ⪅ 1ࡢ kappaಀᩘࡀ 0.70ࠊㄞᙳ⪅ 2ࡀ 0.83࡜ࡼࡃ୍⮴ࡋ࡚࠸ࡓࠋ⤖⠇ࡢᖹᆒ
ᚄ࡟㛵ࡋ࡚ࡣࠊప⥺㔞 CT࡜㉸ప⥺㔞 CTࡢ⣭ෆ┦㛵ಀᩘࡣ reference standard࡜ㄞᙳ⪅ 1ࡀ
0.90ࠊㄞᙳ⪅ 2ࡀ 0.84࡜ࡼࡃ୍⮴ࡋ࡚࠸ࡓࠋࡲࡓࠊప⥺㔞 CT࡜㉸ప⥺㔞 CTࡢ⤖⠇ࡢ᳨ฟ⬟
ࡢᕪ࡟㛵ࡋ࡚ࡣ㠀ຎᛶ࣐࣮ࢪࣥࡢ-0.08ࢆ㉸࠼࡚࠾ࡽࡎࠊ㉸ప⥺㔞 CT࡛ࡢ᳨ฟ⬟ࡣప⥺㔞 CT
ࡢࡶࡢ࡜㍑࡭࡚㠀ຎᛶ࡜ุ᩿ࡉࢀࡓࠋ 
࠙⤖ㄽࠚFull IRࢆ⏝࠸ࡓ㉸ప⥺㔞 CT࡟ࡼࡿ⫵⒴᳨デࡣᐇ᪋ྍ⬟࡛࠶ࡿࠋ 
 
